Abstract. Technical correctness is a necessary but not sufficient condition for the proper use of automatic timetabling software. Such software is used as part of a larger, often complex, system. Other errors in that system may be wrongly attributed to the software. This paper reports a study into sources of errors and user perceptions of their causes.
Introduction
Real timetables are seldom "perfect". They are the end product of a complex process extending over several months. The process operates on data which grow incrementally and usually change during that time. Errors may be introduced at all stages. Where an automatic timetable generator is used, it is only one part of this process. This paper investigates the perceptions which users have of the quality of real timetables, the types of errors they find, and to what they attribute these errors.
Current findings, based on informal discussions with users, suggest that the automatic timetable generator is wrongly identified by users as the cause of errors which actually arise elsewhere, often from imperfections in the source data.
Background
Napier University is located on 9 campuses on the west of Edinburgh. It has approximately 12,500 enrolled attending 171 programmes. The timetable for one recent semester 1 contained 1608 events 2 , 2037 student groups, 307 rooms and 639 lecturers.
This timetable was generated using two internally developed software packages: "Neeps" for data collection, and timetable display and distribution, and "Tatties 3 " for automatic generation of timetables. This software has been in use for several years. Its initial development, use in a real department and extension for University wide use, has been described elsewhere, for example see [1] , [2] , [3] , [4] , [6] .
Informal contact with the user community has revealed a variety of attitudes to the timetables issued. Examples of this are complaints that particular staff timetables were unacceptable. When investigated it was found that these timetables breached the hard constraints 4 of the software, and can be shown to have been the consequence of manual editing of timetables. However, the recipients of these timetables often believe they were caused by the timetabling software. This can have political and managerial consequences. An example is that improvements in the accuracy and timeliness of data collection, and in the care taken in post-generation editing [6] , are unlikely while inaccurate evaluation and diagnosis of underlying causes persists.
It was decided that the extent and nature of errors, and the attitudes of users to them should be investigated.
The method
Three categories of "user" are in process of being surveyed, using questionnaires adapted for each group:
1. Managers who have no direct responsibility for producing timetables and whose daily activities are not directly influenced by a timetable.
2. Administrators who produce the data from which timetables are generated.
3. Academics whose daily activities are directed by timetables, or at least strongly influenced by them. There will be a few individuals who belong to both groups 2 and 3.
The purpose of the questionnaires will be to identify the types of errors which have been experienced by those individuals, what effect the errors have, and what is believed to be the source of them.
Discussion
The "Neeps and Tatties" software has been used to produce working timetables since August 1994. The software was used by the author for three sessions to timetable only a single academic department, then in 1997 it was adopted by the University and operated centrally to produce class 5 timetables for the whole university. Its capabilities and features are well-understood, and it is accurate and reliable; i.e. it is relatively free of errors.
It has a number of fixed constraints: for example, it will not permit clashes 6 , it automatically allows a lunch break, it automatically allows inter-campus travelling time.
From time to time training sessions in the use of this software are organised for both new staff and those newly assigned to timetabling activities. Discussions with such trainees about the nature of "good" timetables, and the effectiveness of the software, revealed an awareness of faults such as clashes of events, failure to provide agreed breaks, and overloading of lecturers and students.
The developers of the software can satisfy themselves that almost all cases are the consequence of errors or inaccuracies in the original data, or are caused by manual changes to a timetable after its production by the generator. In spite of this, end-users frequently assert that the software is the cause.
It is hoped that this study will permit a more accurate view of the real extent and nature of the errors and inaccuracies, so that these can be fed back into the system as a whole with a view to improving the quality of timetables.
